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Citronella grass is native to India and Sri Lanka; which the plant found growing wild in most tropical 
Asian countries including Malaysia. Citronella belongs to the genus Cymbopogon, which very closely 
resembles and formerly was included in the genus Andropogon [1]. The plant also found growing wild in 
most tropical Asian countries, America and Africa. Normally, the plant is planted in the kitchen gardens in 
Malaysia. The plants are planted commercially by entrepreneurs for the extraction of essential oils [2]. The oil 
has been used traditionally for antispasmodic, rubefacient, stimulant, insect repellant carminative, and 
diaphoretic. It also widely used in the perfume industry and soap manufacturing. 
Therefore, the technology used to extract the essential oil is very essential to produce essential oils at an 
optimum output in terms of production rate, energy consumption, process minimization and others. In 
citronella oil production, the technology of extracting citronella oil generally can be classified as agro-based 
or clean technology [3]. The citronella oil has export potential besides utilization of rural sector participation. 
Instead of using hydro distillation or others conventional method, ohmic heated hydro distillation was 
introduced to accelerate the extraction process. The application of ohmic heated hydro distillation for essential 
oil’s plant from extraction has not been reported much. A study regarding hydro distillation of caraway 
(Carum Carvi L.) by direct induction heating assisted by a magnetic field process based on ohmic heating 
showed that the extraction time is much shorter than conventional hydro distillation [4]. Besides that, ohmic 
assisted hydro distillation of essential oils from Zataria multifora Boiss and Thymus vulgaris L. also proved 
that this method reduced extraction time and saved energy rather than hydro distillation technique [5, 6]. 
Futrhermore, preliminary study of few plants oil extraction such as lemon grass and lemon myrtle indicated 
that ohmic heated hydro distillation could be proposed as another method for essential oil’s plant extraction as 
it had positive effect on amount of yield extracted [7]. In this research, the author attempted to know and 
verify the kinetics and mechanism of ohmic heated hydro distillation of citronella grass based on a second 
order model.  
Thus, the theory of second-order mechanism model as follows [8]: The rate of dissolution for the oil 
contained in the solid to solution can be described by Equation (1) 
 
dCt /dt = k(Cs-Ct)2                                                                (1) 
where: 
k = The second-order extraction rate constant (Lg-1min-1) 
Cs = The concentration of oil at saturation (gL-1) 
Ct = The concentration of oil in the solution at any time (gL-1), t (min) 
 
The integrated rate law for a second-order extraction was obtained by considering the boundary condition t 
= 0-t and Ct = 0-Ct: 
 
 Ct = Cs2kt / (1+ Cskt)                                                                                           (2) 
Linear form of the Equation (2) would be: 
    
t/Ct  = (1/kCs2) + (t/CS)                                                                             (3)
         
The extraction rate can be written as the following: 
    
Ct /t = 1/[(1/kCs2) + (t/CS)]                                                               (4) 
 
The initial extraction rate, h, when t approaches 0 can be written as: 
    
h = kCs2                                                   (5) 
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